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Gin Aan Sex Lye 8 or Ala Tyr Thr Fro Ala Tyr Tyr Thr Lya Asp Thr Aan Aan Aan Leu 
84476 CAA AAC AGC AAG TCC GCC TAT AOG COG OCT TAT TAT ACT AAG GAT ACA AAC AAT AAT GTT 

Thr Tyr Val Ala Val Glu Asn Gly Val Ala Lya Lya 
1(1080 - GTG G.G GT. ..A .AT GO. GTA GC. AAA AAA 

Tor Ma Abo Thr Arg Gin Aao Aan Ala Asp Val Phe 
B355 C. • A G. C.G .AC . .T GC. G. . G. . TTC 

Tor Tor Tyr Thr Val Asp Bar Bar Gly Val Val 
6940 A AC. .:. ... GT GT .GT GG. GT. G. . 

Lya Tyr Val Asp Glu Lya Lya Nat Val His 
6557 A GTG CA. G. . A.G .A. .TG GT. C 

Thr Bis Phe Val Gin Aan Lya Gin Aao Gin Arg Pro 

870227 C .T. GT. C. . A. . .AG CA ... C.G .GG CCT 

Thr Bla Phe Val Gin Aan Lya Glo Aan Gin Arg Pro 

B40 C. .T. GT. C. A.. .AG CA ... C.G -GC CCT 

190 200 ^ 

Thr Lau Val Pro Ala Val Val Gly Lya Pro Gly Bar Asp Val Tyr Tyr Ala Gly Leu Aan Tyr ^ 
H4476 ACT CTC GTT CCG GCT GTT GTC GGC AAG CCC GGA TCC GAT GTG TAT TAT GCC GGT CTG AAT TAC ^ 

Ala 

M10B0 ... G * 

Pro 

H355 

Pro Pro 

6940 ... .C T 

Ala 

6557 G 

Pro 

670227 r.-O • «0 

Pro 
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H4476 AAA AAT GGC GGT TTT GCC GGG AAC TAT GCC TTT AAA TAT GCG AGA CAC GCC AAT GTC GGA CGT 
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B355 23 Arg 
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Aan Ala Pha Glu Lea Phe 
B4476 AAT GCT TTT GAG TTQ TTC 

Aap Glu 
MI080 G 

Aap Glu 
B355 G 

Asp Asn 
6940 G 

Asp Aan 
6557 G A.T 

Aap Glu 
870227 G 

Aap Glu 
B40 6 



Hfr Old 



ISDN 



6fr Old 




U ld) WVOVqvui 



Pfr Old 



2HA 



(9rid) 210-29 qvw 



3fr 'Old 




WE 



9Z/frfrH 
2MA 





i , 












■i 
c 


9rw)oiiosiwiqvw 



9X5 



o 
a 

3 



Old 




'Old 



C9C 



(9l ld) 210-29 qtfui 



OSOW 
2HA 



t9l'ld) 9IIDSNW qvu 



it 

1° 


> 


2*0 


« 


o 




-90 


n 

A 


-BO 




o 


0*1 


CO 
3 




3, 


21 



CO 

c 

00 



CO 
X 

3 



Absorbonce (408nro ) 
p p — — ro 

O * (B N ffl 6 



<oz<KovonH 

0<OZ-«0 TJOTO 
CKX OZ-K crco 
200<OZH<0'B 
020CKOZ-KO 
< <OZCMKOZH< 
JO X<OZOO<OZH 

<x<ozoo<«z 

-K^<0200<0 
XH<X<OZOO< 
>XH<X<OZOO 
XMH<35<OZO 

o 

ZZZHOX-l-«» 

_ -rz2z-»ow-< 
5 r-irzz2HOXH 
<r-irzzz-tox 
TKrnrzzzHo 
— ^<r-rzzzH 



P 

cr 




Absorbonce {408 n m) * 

P P - - N 

im b> b 



o * 



<OZ-K£>TJOfH - 
(KOZH<O^On 



ZOO<OZH<0-Q 
OZOO<OZH<0 

< <ozoo<oz-k 

3)K<OZ6JO^OZH 
"«<OZOO<OZ 
-KX<OZOO<0 

x-Kx<ozoo< 

M-KX<OZOO 
X>X-KX<OZO 
S C0X>X -*<X <OZ 

o 
(a 

O "♦OXHK-OTKIW 





C 
03 



I 



Absorbonce (408 nm) 

p p _ - r> 

o * CD ro o> o 
—j 1 1 i- 



>OflZ»M>PlH - 

uj>oq2 fr>o>m - 

QUXH32»»Ofr - 
OOU»C>QZ»0 - i 
<OCM0>OOZ» 
*<OOU»POG>Z> 

<x<oou>ooz 
. H<x<oout>no 
< xn<x<oo»>n 

A <XH<X<DPtllf 

"h^-kxoov 

3?H<3CH<^<00 - 
>X-KX-KX<0 

wxmh<xh< * - 
-r a>a»xJ>X -♦<*-« - 
5 -2«X>X^<XH 



j-JWXW-Kx 



222-WXH-<-<> 

SMrzzz-oxH-< 
Sr-rzzz-wxn 
tv, <i — rzzz-<ox 
^<r-r2zzHo 

-y| >TJ<THrZZZH 



x<a«i>TxrHr - 




o. 



Absorbonce (408 nm) ■ 
O O - - ro 
O * b n b> o 



x>oe»z>»o»fnH 



o«>ooz»o> - 
onu>oaz»o 

<OCIMt>OOZ» 
X<OOCAX>OOZ> 
<^<OOM>OOZ 
- -t<X<OCI(A>00 
< X-4<X<OG>4/»& 
3 <*-K*<OOOJ> 



X-«X-KX<00 
>XH<XH<X<0 
Xl»X-«XH<X< 

-IWXPX-KX-* 

03C -!-<-<> TJ-t<«» 
HOXH-C-OTI-K 



S P 



o 



ZZHOXH-<-<>-0 
ZZ2H0X-W-O 

< rzzzHOXH-<-< 

£ rnrzzzwoxH 
• <r-rzzzHox 

nT<r-rzzzHo 
>D<pHT2Z2H 

ownrzzz 



o«i»*o<r— mz 
xo«M<rHP 





U.XL 0X3*0.0 £P 

>u.>a.o>utto. ID 
o>b>a.4»oae 

hOXiXL<»0 

zi-Q>(L>tt.<» /c\ 

2ZHO>fc.>M> 
OHI-DHH* ST* 
COZZKO>k.>a. U- 

IW-flCO2ZH0>* 

cr>-hito2zi-o > 

OL<X>-|-«< 



«»oO0iO»£>h 
Q.0jCftX</>OQ.O>X 

tua.avucv>oa.o> 



O (O N CO * O 

« - - d d 
(uju80fr)touoqiOsqv 




>u.XL«t»o*a. 

- KO>iL>a<t»<5 
ZHO>u->a.<» 

Z2hOXL>0.<> 

ozz»-o>u.>a.^ 

COZZHOMl>Q. 
t-flC02Z)-0>U.> 
>hffOZZMj>L. 

z>-i-cozz>o>E 
< r>t-<rozz»-o ^ 

B.4Z>l-COZZH 

- i-a«i)-Ko:ozz 



in 
o 



**K>-WL<lX>-»- tO 

w*wx>-i-a.<x>. u 
z«)xax>-i-a-<x S 

- P>S£X-X«(fl« 

- a. o> 

- 0ioao>ac>t-x« ~ 

v>X(0oa.O>x>i- 
a.<ft*«ootLO>x> 
i - iiLi/)xv)Oiia>x 

- bja.<LC0Xm9Q.O> 

- i-uiaavncwocLQ 



O (O N CD ^ O 

ci — — d d 

Cuiu80tr>*Hioqjos<| V 



Is 

LU 

n: 



m 

co 




cu 

m 



ZZJHJ>M» CD 

»-zzzjhj>a< I . 

□KZZZJI — l>(V U_ 

!CO|-ZZZ>.J> A1 

H3COhZZ2JKj£J 



>->-^ieOHZZZJ> 
<>-H>KOhZZZ 
ft- <>->♦- KQI-ZZ 



<V>lDO>X>+-X> = 

ZOOJ»00>0 
< ZOO< MOO>l£ 
«ZOO<«»0> 
0« ZO 0<M00 
flO<MZO<XW 




ZZ>j>a.<» CVJ 
zzzji-j>a<> — 

I-ZZZJWJX1.4 1 1 
«OHZZZJJ-j> 

K^at-zzzjhjW 
>-i-jffl»-zzzj».(r 

► ►WOl-ZZZJ > 

<x»f>seOKZZz 

0. «»|- JCOl-ZZ 
a>-l-W>.>.KW3 JO 

»-*>Hx«*wa:- 
>t-*>t-x«xcAic z 



<x«ao r; 

0<?<ir)00>X>«- ^ 
Z0C«W|50>X> 
<Z(9t9«M(90>K 
«Z004«00> 
0«Z13(3<«K30 

<o«zee»<vM9 
- u<o«zwo<« 



CO 



CO 



(ujueotr)a3uoqjofiqv 



- o o 



Figure 6. HYBRID N. MENINGIDITIS FLAGELLIN CONSTRUCTIONS 



EcoRV Cfal BamHl 
1 | GATATCMCGATGGATTC^ 

D I I D G S 

pPX 1647 (VECTOH FLAGELUN) 



1 



Qgate In presence o( J_ BamHl 

VR-1 oligonucleotide: 

5- GATCA GCT GCT AAC GGT GGTGCTTCA GGTCAGGTTG 3* 
3* TCGA CGATTG CCA CC A CGA AGT CCA GTC CAA C CTAG 5 

<G) (S) A A N G GAS G Q V (G) (S) 

or llgate In presence of 
VR-2 oligonudeolids: 

5 1 GA TCA ACC.AAA GAC ACC AAT AAC AAC CTC ACC CTA G 3* 
3* T TGG TTT CTG TGGTTATTGTTG GAG TGG GAT C CTAG 5* 



(G)(S)TK DTNNNLTL (G) <S) 



Figure 7. HYBRID N. MENINGIDITIS FLAGELLIN STRUCTURES 



PCB2-W 



□ GB BH gsHH GS Hi GS C 



3 tandem inserts of Vfl-2 p$ amino acid Insert) 
or 

pCB1-4 

I n GS F5551 GS ircsqMM eg 95 [^5*51 GS l 



4 tandem Inserts of VR-1 (48 amino acid Insert) 



t 



pCBl-4 Inearfzed with 8amH1 

reflate In presence of olgonudeottde 



DCB12-10-6 

l 1 GS lro^l GS GS E^^l GS F*5*1 GSEBS GSBBi GS — GS l 1 

4 tandem inserts of VR-1 followed by 3 tandem Inserts of VR-2 (34 amino add Insert) 
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